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.'. V ;. : fi« sulfonate^iraphthalene formaldehyde condensate?. 
. :Stowyer,.;;^u^^gjsnts only aid the -fluidity for a short 

■.;^*f. M ri 0 d fl f>.i^nd :the concrete mixture stiffens 

^period • ; Other >ater- reducing com- 

Jhydrqxy- 
Less 

.^^^'FW.'tnd achieye^fluidity, but such compositions, also 
^V ^^S® 1 ^ ^ e :^^^;* e ^ ired for /the concrete mixtures to 

J*** 8 setting -tiii«7pf/thc concrete, the 
/.-.J^*^^ performance strength is unaccep- 
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s ..JpJ t ); P0 . ^ . , 

: 3/fi^t- yvC -%'V ^^ : lp»rpvide high strength concrete mixtures ' 
.>ith .*low water^cbntent, but which can still be effec- 
'. '": "• .i 'tiveiy applied^. certain.,coxnpoisitions can be added to 
" mix tures^^|^>r. -example water-reducing agents can 
^ncre^jfeixtures to employ less vater, while . 
achieving i^tial fluidity. An example of such agents 
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a water-soluble polymer comport :J 

• &&&& y :4 Vviv 



effectivelyj^fluid 



•(b) 



(2) an aggregate composition; 
contacting said solids mixture with 
a functionally: effective amount of 
an aqueous admixture composition ■;, 
as defined in any of the preceding 
claims. 
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PROCESS FOR PREPARING CONCRETE MIXTURES''^ 
AND A LIQUID ADMIXTURE THEREFOR 



This invention concerns the preparation of 
concrete mixtures. Included within this invention 
are dry blend concrete mixtures and liquid admixtures. 

Common concrete mixtures are mixtures of 
5 aggregate compositions, a cementitious binding agent 
/and water. Such mixtures are employed in construction 

high strength materials/ such as 
in preparing walls , floors, ceilings, and support columns 
and beams. \" 

*9 . t .. The strength of the .concrete mixture is 

/3^ ela :^ d 1:0 the ^?°unt of water; .e»pioye<l in its preparation 
i^T^ically, stronger concrete can be provided by employing 
. ^ e ^ s water in the mixture. However, there are functional 
i^limxtatxons to ,the minimum amount of water which is ' . 
- '-' : -F eq ^f r ^ d * Eor^ex^p&eir.^ can become 

stiff to be effectively employed in its intended 
-applications 
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v . V?cf provide high strength ' concrete mixtures 



^.W* v V' with low'tfater. content,, but^jwliichiC^ still Jae ;,effec- 
: tively ;,appli; d,. certain eo^^sitions can bevadded 



•/.''/ 




short. 

^>'|S^\ : .s; -period o'f^timer acid .tlie' cbncre 

lO^irapidly aft£r}that period: • ^^er water-feducixig com- 
. . ' positions, for example the lignosulfonates, land hydroxy- 
/ carboxylic acid f . enable the qpncrete to employ. less 
water and achieve fluidity, ffetrt:. such compositions also 
extend the time required for the concrete mixtures to 
15 set. By delaying the setting time of the concrete, the 
time required to achieve performance strength is unaccep 
tably long. J , 



• • • . 



Some of the teachings available with respect 
. to concrete* disclose pumpable compositions having a 
20 . dispersing Aa^reht. and a gelling agent (U.S. Batent 
4,131,480) ; ^p§^avinig cellulose ethers or polyvinyl 
;. alcohol pr^piyai6ryl±c amide (tJ.S. Patent 4, 069, 062), 

* « . ' . /«Ka1 3 n>» • • 'WAf a 1 V4k >«mnnn nrt Y .Tan arte se P a tent * Ko Kc 



* * 9 • V 



• chelating ine^ Patent Kokai No. 

;;2^!;; 1977r9b5i28. ) iimcildfing sand ; mii§ures having a rapid 



, v|;.vharding 'cemen^ agent, a polymer 



'?? v >v\^ and optipnajl ; components (U>S, 

:P.atent 4;.130474)/ and additiyS^liiving gelling. agents 



^> ; .J such as water; soluble cellulose" ethers, dispersing 
. 0 f*R "agents su6h- as . naphthalene/ f ormaldehyde, and ahtifoam 
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In view of r the disadvantage? of known methpds, 
.'^it^is desirable ,to provide concretegjnixtiireis and a.;,:. 
- .process. preparing them whxch^^a . low water 



■V.Y *\ * . 



.-..-. v — m uu C ^uu^hl ^ AJ u« is an improve- 

^ment in.a process.^of; preparing a /concrete mixture py . 
.'• ."providing a solids mixture having najbr amounts of a 
10 coarse aggregate composition and a fine aggregate 

composition, and a cementitious binding :agent and then 
f-.V contacting said fixture with a wa^r^e*icing agent and 
^pjn^fOSf .. th« improvement comprising jincorporating a ; ^ v 
fictionally effective amount of a^wat^-soluble polymer 
15 co^dpition into the solids, mixture jwhereby the resulting 
concrete mixture *as an extended time of effective 
nudity over a concrete mixture of the same composition 
prepared without the incorporation of the water-soluble 
polymer. . ..$».\vv . 

20 \v : In a further embodiment this invention is an. \ 

aqueous admixture composition suitable for preparing . : 
V e£ fecrtJLyely fluid * [concrete ' mixtures / --the admixture ; . ■ 
'.composition comprising "(a ) a wa^r^ducing agent, <b) 
; : a^teri-soiubie polymer compositiqn||^i. ]<c) water.- ./ 

25 Furthermore , the aqueou^admixture composi- 

txpn of this invention provides ^erski'lled artisan 
with , a process for manufacturing concrete mixtures 
which have an extended time of effective: fluidity over 
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of ttil^TOmtion;" and r *opW6nally; additional water to 




raixturias !and . processesVior "preparing them .which have 
10 a low .water content, but. j»hich. can be effectively 
applied ovet an extended period of time and .which 
f\- - one effectively and efficiently prepares.i|^Con- : 

r : crete.rmixtores prepared :via:; : tt^ \ 

**• invenSon?ibjan be employed fin applicatxpns ^in which 

15 conventionally prepared concrete mixtures^re employed. 
Such applications include/; for example,; ^efpreparati on 
of high strength walls, ; floors, ceilings/ and support 
columns and beams. 

/ V ' cementitiouisVbi^ agent employed in 
20 preparing the dry blend concrete mixtures of .this 
. invention /are : those " agents , which can exhibit; binding, 
and adhesive?pr6perties'lipbn^ontact with^ter..- Such 
. '.. agents '«Jn|^gf or exa^^^^f^f '-the ;^^afc|,c;e«>ents ; 

25 binding ^ageht . can be anyiamount which is ^sufficient to 

bind all of -the other components of the concrete mixture 

• •• v c -v ' ■ - •• ■ ;- : :5 rf • ■ ■ • ■ '• \^&rtif. '•■ . •:• .' 
together o^'As '. used hereiri^all'.- amounts. .of',;xhe,- concrete 

componentS; : .-are based on'.weijgh^ of dementi tiqus 

binding agehtV 
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tjpe tof aggregate material is employed in /preparing • 
concrete compositions.^. One aggregate., can^be a fine 
agg^^which functi^nT^^ - ' 

concretfey.;^d impart^^some element of strength. Such 
if ine'taggMgates '•c^' : .'be^eom fc *d • of . f iiie: particles . ' :\ 
These ^particles impart: volume by residing: between the . 



. f ine ^aggregate as swid^hxch as accept^le^under ASTM 
10 C-33; -'A major amount" of fine aggregate (is^employed in 
the concrete mixture. A major amount is an amount 
which is greater than the amount of cementitious binding 
agent*.; : Such amount can .vary, '.and typiq^ly^rjanges from 
about . 1. 75 to about 3.parts 7 .preferably about '2 parts 
15 based 'on weight of cementitious binding agent, although 

any amount which can provide the desired volume and can 

...**'•" * * * 

be bound by. the amount 'iof binding -agent- is sufficient. 

■-' • • ■ . •• 

: >. , / . A second aggregate composition can be included 
to i^p^rt the desired physical properties, such as 
20 strength, "physical ap^aiNa&ce 

the like, to the coinciretpV^ composition 
is comprised of a major f V^orat of particles which are 
• ik^r^^x^.the ^par^"c|^Sf o^ri^ ing ' : the v -f ine ' "aggregate . . 
Such? j>$urt^<?ies can be ^d'utlvoiie "quarter - inch (0.6 cm) in . 
25 diaui^ter.^^^ application. As 

in the .fi^e ; ;aWgr^ coarse , 

aggregate:: xs,:;iemployed.^Such-van amount ^. can . vary and -^v 
typically /ranges from ^^pift:^;i.7S to about 3, prefer- 
ably about 2 parts based . on' '.weight of .the cementitious 
30 binding .agent, although aiiiy amount which *6.an impart the 

and be .bound by the, amount of binding 
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H-^Vaunount of water is employed in' preparing 
the' .'.concrete .mixture /whibhUis suf ficient.H4&;- activate 
the anpunt'/of finding a^ent .and to provide ah effective 
flui^tv^^SuchVan ?aabyn^c^/Vfiu^ and J-typically ranges 

.5 f romi^ibduWo&.to abowt^^f;,? preferably,. from, about .0.4 
to about £0 .5.. parts based- on weight of the binding 
agent/^aithoughVany . amount:. which can perform the func- 
- tions' iW^^ the 
minimum amount of water necessary to perform the func- 

10 tions. 

? The aqueous admixture composition of this 
invention is comprised bf specialized components which 
perform certain f mictions in concrete mixtures which 
employ, the aqueous admixture. Therefore, unless other • 
.1-5 wise stated, as used herein the functionally effective 
amounts oi; th^e ; components . of the aqueous admixture 
refer to their respective functions in a concrete 
mixture , aiid not to a function in the aqueous admixture 
' itsei* ■>#%^^ ; -.- : m ?f80& • ■ •'' 

20 The water-reducing agents employed in pre- 

, ; paring the., concrete mixtures of this invention are 
. tAose ^bl^hS are known .to maintain 

the : • f luiS : : prbp a lower 

amount of .water compared to the : . fluid properties of a 
25 concrete mixture which does rribfc; contain such agents. 
Such agents [aire believed to aid in dispersing the 
cementitrious binding agent ^thropghout the filler and 
aggregat^^aterials • Therefore, less water is required 




fo'nate^'^apffimai ted 
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their 

: supej5xor^faterrreducing^capaci ties . jSuch water-reducing 
agent ^ ^ — — - 1 ~ — ^ _ _ ^ i— ' J - 

; : T^ij^$y^^ "canfreduce the amount 

fluid 
pre- * 

f erahly at least "abdiit 12 percent, and niost preferably 
at least, about 20 percent based on the amount of water 
required ; to -provide ..-a 1 Similar degree pf fluidity in a 
concrete mixture which does not contain the agents. 
The'.w^ agents are available and prepared by 

knowiiU methods.- . , : 

'''rWf^^.'* 80 ^ :of\iSiich water-reducSing agents 
employed in the liquid "admixture can vary and typically 
ranges; from about 20 to about 60 weight, percent, pre- 
ferably^ -from about 35 : ^^ : about 55 weight percent based 

:'^\\ l ^>'l . i'-^fi?^*'- \ * *. *• • «, • 

on total T ;Wexght of aquc?ouB;.admixture/v;although any 

functionally effective amount which ban prp vide the 



: v r5C:?hA'/ minor amount ^of ;:the water-reducing agent is 
employed, in;. the dry blend/ concrete mixtures. A minor 



amount >ifc; ; an amount substantially less than the amount 
of cemeritxtious binding i agent employed. ~,:.Such an amount 
can ya^v^iand typically j-ranges from about;.- 0:3 to about 
3 perc^tM^preferably about 1 percent based! 'on weight 
of c^ejit^tious bindingf agent, , al though /*anySaunount . 
. whi^^^p^>yide tKe^effective deare^f^f lixidi tv 
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. . \^rMW^W^'-- The water-soluble : polymer ^compositions 'of \ 

^water-isolubi^drymers which 




• . ■ « 



the J: effective fluidity'. is extended, such polymers do 




15 



20 



effective strength 
concrete mixtures 
^u^oit,: comparable .compressive strengths to .concrete . 
natures? prepared 5 wi^clut : Va ter-reducers and/or polymers . 

^ ; 'fi^€:^^l«s'pf'^uch polymers a^e -the water--5ol- 
uble iSeJlulose et±ief s : ;^iater^soliible rpatural or. synthe- 
t:L 9^!^|>.: : . algin? tes^ polyvinyl alcohol , polyvinyl 
acet^^;V;the polya^zyla^ides , and others. Preferably, 
a water-soluble cellulose : : ether is employed. Most 
preferably/, a hydrpxyp2;bpyl methyl cellulose is employed. . 



25 




ll§§30 



sufficient 



polymer xs J^lpyed- j Such -amount ,is s 
Ithe^f ferti f v of ^th&bhtjfete mixture v 
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^/crb'sslxnKih^|ia§e^tB,.'ar , ;-^r£briexample # the aldehydes or 
^i^w-.^i^Kj^^g} giyoxal: being preferred for^.hydroxy- 



. -1\5 v. The ef f ecjc^Sff the crosslioftng^agent can be • rever sed 
'^fir^iS *by ; *addinglanlamount ,o£-ai*ydr0^ide composition^ such 



10 



reverse 

the. cro8sl.inHa.ng effect. '^Suitable cros slinking methods 
are disclose^ in, for example, U.S. Patents 3,489,719; . 



4 , 32 ii%%7$S$$s4\ 3 73 , 959 C Vf{''-? 



. 1 ^'ii^l^ftuht: .of water >;is . employed in. -the liquid 
admixture: embodiment of this Invention to provide an 
' effecrtiye^l^Lqiiitt mixture Of the functional components. 
15 -PreferabTy^such amount is /sufficient to form a solu- 
tion .with the water-soluble polymer composition to 
facilitate . ^miis^iiLgr w± tfci .the otheir components of the 
. aqueous admixture the amount ..can vary, and typically 
ranges from ^put;;40 to about \$Q ^eight percent of the 

:i ~ al though any amount 

liquid mixture can 

e 

the 



^257^*:^ .added to the aqueous 



xiVssive. amount ,6 f f :.air 
detract from; the 
It can therefore be 





to . the aqueous 
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^sj^^ agents are those polymer 

!/; voMfl^sitions known y&^inhibit the formation of bubbles 
*1- -- -^ by'xeducing its 'surface 

\^l£iH^i^V Examples *'ar!<e 'the organic phosphates , polys i- 




♦ * * « 
• * • ■ 
« « a 



\K^^^^Xy^^^9 e ^ ^omi:about 0.1 to about 5 weight 
•^•^erpenti preferably '£roifc about 0.1 to about 4 weight 
'\^p^CTOtt.pf the totals/eight of the aqueous mixture, 
: l0'^i^^^u^ tr aihy fictionally effective amount sufficient 
■'; to inhibit the amount of bubbles which can form during 
agitation of the. concrete mixture can be employed, 
* .V ;, Suc^agents are readily commercially available. 

^ : ^^|^'W^'- ;In '' view <>£ the fact -that the water-soluble 
15 polymer compositions, especially the Cellulose ethers 
.:" -; ; •caii^^thicken aqueous solutions, it is desirable tha.t a 
. ^func^onally effective, amount of a viscosity reducing 
agent Be employed in the aqueous admixture, suitable 
. ag^|^ ? >^e ithose liquids which are known to be sub- 
.:20 \^t^^^f y ^niiscible With water- It is also advan- 

tageous tJiat such liguids have minimal reactivity with 
the.; other components .?Sf the admixture and concrete. 
Examples of v suph agents are the alcohols and alcohol 

^*Vrt*»*-* wat'i wao . - 'eti/«li. l ae mofhan^ I CthaHOl # iSOOrOpyl 

propylene glycol . A 

the :,yiscosity reducing 
reduce the viscosity 
of jthe- aqueous admixture itself to render it a more 
v workable liquid. Such amount can vary and typi-cally 

**\\ 30 rahgeiSifrom abput 1 to* about S weight percent, pre- 

. f erab^Ly; \£ rqia about 1,19; to about 4 weight percent based 

" \ though any amount 



scosity to the 




; ; vfunctxonally effective /amount of 
.^gent- is;:; ail amount sufficxent to 
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'V ji?^^ aqueous admixture of this . invention can 
be p^pajfe^iin any manner as. long as \xpbn addition to 
a ;coner^^ can pe substantially 

uirLfi>i^ykdispersed throughout. The. admixture can be 



the components of the 
'San form a tru£ solution in which the indi- 



in 




adraixtiL^ __ _ 

vidualfponqponents of- the ^admixture are I substantially 
.„ homogenecj^ly dispersed.- throughout the :lxquid phase. 

Colloidal f aSd mxcellar Solutions are also suitable. 
10 The admixture can likewise be a mixture of two or more 



misc^le/ ; l'iquids . 



Two or more immiscible phases are 



suit^^e^as^long as the phases are substantially stable 
for ifie^^t'ibd of time required for the addition to and 



dispersion ^thtroughout the concrete mixture . Aqueous 
dispersions and emulsions are also suitable. 



■ % : ^i?-As . .used herein P the expressions "effective 
fluidityV^yeffectively fluid", and "effectively applied 1 
refer 'Itp^j^txe fluidrl ike properties exhibited by the 
concrete /mixture during preparation and application. 
An effeq^x^iy fluid concrete mixture, for example, is 
a concrete fixture which can be readily agitated to 
suf fxcjfentiy yet all of the /components of the mxxture, 
and ^Whi^^bah be readily. Vorkab^e to be effectively 
applied : v&An effectively, applicable . concrete mixture , 
for ex«i5ple^can be readily 'applied and can subs-ih- 
txally /.adhere to the desired surface or structure. 
Such properties can be measured, for example, by the 
sluitp test^j^as defined iiLsA$!muC=.l&3 . ln_siich a test, 
a concrete /jraixture is prepared and placed in the fru- 
stum of ia-cone. After a period of time, the cone is 

• • • • . :■ 

removed ;>&and < the distance that the concrete .mixture 
drops isi;measured. The test .is repeated at regular 
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intervals l\.OA:»; fluid concrete mixture drops after longer 
periods .a: "distance close to ; the distance it dropped in 

• • " ' r m -Z'*^ * " ■■ * . 

• r ...v.. : ,the initial^est r _. When .preparing a concrete mixture by 

the process oil this invention; ^and comparing its slump 
5 . test result^^against a concrete mixture of the same 
:] compos it$q^ of the 

water-soJtol<£> polymer composition, the concrete mixture 
of this invention retains ;its : ' slump over time better. 
/ That is/^oiMMfired' with the ^amount of initial slump, the 
10 concrete mix^iires • of this Invention can slump closer to 
the initial ^sliimp amount than do . other concrete mixtures 
Therefore/: the; concrete mixtures of this invention have 
an extend^ ^ime of effective fluidity. For example, 
the improved^b^ncrete mixtures can slump closer to 
15 their initialV/Slximp compared with other concrete mix- 
tures after ; ;20 minutes, preferably after 30 'minutes, 

• \.t\ ,y • 

more preferably after 40 minutes, and most preferably 
after 60 .nd^utes when tested according to ASTM C-143. 

:||TO^rictice the improved process of this 
20 invention^ /th^., amounts of the cementitious binding 
agent, the filler material , and the coarse aggregate 
...material, are'icombined to provide a solids, and pre- 

ferably j^^^g^mtoally (^>soflids, mixture. . By "sub- 
;;:'stantial|:^^ 'except for the 

25 : > -moisture issocrated ^with, the/cbmpoiients .under condi- 
tions of ordinary, storage and Application, is added 

^dunng the mixing of these components. The water- 

-^.>v??^;>V^/T.• , • v. ' ■ 

;;soluble polymer;; Composition ^canTbe incorporated into 

the solids Ji^xture in. any manner which can substan- 

30 tially uniformly disperse the water-soluble polymer 

thrcughout the vSplids mixture. Preferably, the water- 

substantially, dry 
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' A&r: £5gs&gf '. • . .... 

mixed with the cemen- 
"mixture can then be com- 




"or in;^'|^e0e' with either'; the water or the water- 



eg*"-* 

10 -reducinj^gent added first. Preferably, the water- 
(>. . -reducitt^^|ent. and water, are added simultaneously, 

\: althou^^^^diiig' : . the .water, first, followed by .the 
j : addi^oSpf^a^r-reducing f agent is also acceptable. 

'•': The ' ^^^^*iie" mixed 'imtii : 'a concrete mixture 
\"r,lS-- havihg^tn^eisifed effective fluidity is provided. The 
' concrete^mixture can then be employed in its intended 
applica|ion»;; v." _ ,_ ; 

■^'^^^^^oi^idli^t^. of this invention is 
[ •.. : ' • iwef ut^^^^rln^' ! ^no|^ <9 Sixtttre« with an extended 
"%2u t timeVbfils^^d^VfiuiditV; Such concrete mixtures can 




aquebus||i^i^tWe and, opt&b'naily, an additional amount 

of r^t-i vftlv fluid concrete 




IpSents can ^Substantially uniformly 



Long 
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"i dispersed throughout/; the solids mixture. The aqueous 
•^;i/^l a «aixt;i»re .and junouhtfof mix water can be added simul- 
Vt^eoiusly/ or sequentially with either the admixture or 
:,^0^i^M^teru added aniti ally . Within . the simultaneous 



:V*;/5:$sM of addition wherein 




foaming 
or separately to the mix 
'^witer*-*' Also, in tilife./ simultaneous addition embodiment, 
10 : ^the amount of mix water can comprise the aqueous admix- 
. ; J 4 ture of the invention. Preferably, the functional 

I^^comppnente the water-reducing agent, water-soluble 
• :, ' ,5 tvj>*6i^er and optional " Components, are' combined initially 
8 ^.^^^!S$pSiG^l4dfft ^^^fae ^wg^e^raua admixture, and then the prepared 
15 .aqueous admixture is added to the mix water. This 
.. ^$ffiy*£ addition can substantially simultaneously 

-*V/\\vr: ?. f .'iii&iSrse'.all of the functional components of the 

^dMxture uniformly .throughout the concrete mixture. 
• '../~?^4W? u ^* ; !'P : f ^e/j-wgpieoiis admixture added to the con- 
: ,r; ; W 20/ : :^i^et^U'x^ure...^aa-^va < cy and typically ranges from about 
^'/^O^ from about 0.03 to 

cementitious binding 
amount is sufficient. 



► • • « 

• ♦ : « 




can be added in function- 
needed. Tor example, air- 
added to the concrete mixture 
^V*3^^ such as : 

^^b^mdkahes ahfrm&rfike can be added 4:o....inhibi*--the 

agitation of the concrete 
their method of 
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i The fol loWxng examples are intended to illus- 
^ Itrate only, and hbt'fllmit the scope of the invention. 

■ :* • \. V-Va?/* * • 

A i" co »^te^aixtiire is prepared as follows: A 
.• s '*^^ mixture of about 11 kilo- 

^ PJ5^ 4 ^/J^iii"?J^^ nent and about 1.63 grams of a 

having a hydroxypropoxyl 
..molar substitution ^from about 0.1 to about 0.35, and a 
methoxyl degree of : substitution from about 1.1 to about 
10 : :2 f a . .^iscosity^of. .-about 4000 centipoises measured 
*"V r -$Jjjg^^^yi»* a : -2 percent solution is provided. This 
• .»i<^ r «, is intimaiteiy, mixed in the substantially dry 
fow.wxth about 23 -kg of sand acceptable under ASTM * 
C--33; and about /2$..^j/b£ gravel comprising a major 
15 c^tjof part±e|es^greater thw about three-eighths 
incfc (0.9 cm) ih^^anieter. About 3.5 g of an. air- 
rentraiiung atfent^sold as Grace AEA by the W.R. Grace 
V ^<^1^ an air content of 5.5 percent 

in :^^Aaal concrete * mixture. To. this substantially 
20 homogeneous substantially dry mixture is added about 

2i?^g : ^^a condensed sulfonated naphthalene formaldehyde 



known as' IC1 -Mighty 15 0 G , 
/ayati^ie from'^^Si/imericc. Co., and about 4.4 kg of 




wira^ to provide ah 

^^»SHy& l y fluid:,«6ncr;et?e-mixtu-re. The concrete 
■'■■■"*'*'*TfiM^ub3ecto^^'>AS™ C-143 slump test, and its 





r^-iaaL™.. .... „ 
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:i --OvSSSwhi ■• ■■• •••• 



. -$ "2whGSSU>: A/iconcrete mixture is prepared by mixing 



» * * 

■ o 
• « 



xaja*fsubstantially dry state about 11 kilo- 
• ^4^^^^^^ £ .Pprt^and. Type I cement, .about 23 kg of sand 

'• '^^MB^*^^ ^i^?^'— 1,1 C " 33 ' ,and ab0Ut 23 kg of gravel 
/'"^:??fiB^^^"^^"W'^ iBla " greater than three-eighths inch 
"'44^^^p|^^: > -- i J^vi i ?.f^ ter * • About 10 g.pf .an air-entraining 
< ' l ^^S^ 1 ^ it ' soldvasrvGrace AEA® by the W.R. Grace Co., is 
v ! " f^?^* d to P* 0 ?? 1 *; an air content of. about S percent in 
final concrete . mixture . To thi s subs tanti al ly 
|j? mo 9r e neous and dry mixture is added about 219 g of a 
••^:^^ deMed su f^°? late<i naphthalene formaldehyde liquid 



as I CI Mighty 150 8 available 
and about 4.4 kg of water. 
^Sj^'The components -are mixed to provide an effectively 
: ;***■' /i^i^^lvH** co »«et».^mixture, and the mixture is subjected to 

according to ASTM C-143. Its slump is 
:\ /:^r*^^!PW* e * -atrr^«i"ina-nute intc 



intervals over a ninety minute 



" ;S^^EK*5i*-' The .results are compiled and provided in Table 



•*•**• 20^p^derVcol.wui,', Comparative A . 
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Comparative A 
. Inches (cm) 



( 14 . 'J ) 
(12.7) 
(10.7) 
(8.9) 
(8.9) 



7.2 
6.0 
4.2 
2.7 
2-5 
1.7 
1.5 
0.5 
0.5 



(18.3) 
(15.2) 
(X0.7) 
(6.8) 
(6.4) 
(4.3) 
(3.8) 
(1.3) 
(1.3) 



•'..-j/:^ '.*;;V.. fV*Not.an example of the invention 

;ia :; :^?^ / ; . The Idita/in Table I illustrate that the •' 

according to this invention 

the 

* tc : Y.^S^>-^°TOo*i*ipn#tabttt which do not incorporate the 
*20 ?p^ter-solubXeIpolymer composition, (hydroxypropyl methyl - 
■ v^ :^^M4?|2ulose)' in xt©~preparation. - 




11 A 11 isr^repared by combining 
^hydroxypropyl ; methylcellulqse : 
\?*>'ftydrpljcTOr^^yi molar Substitution from about 

of substitution 

l&£o;rftbout 2, and a. viscosity of about 

,. J ;^fiVM'..'.'V' • ■ "W'A.v,.: - • • ".v.- . 

^eptipoiises^me^sured at 20°C..as a 2 percent solu- . 
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:\r.%?vnaphthalene formaldehyde condensate water-reducing 
: .'";f^g^l^BOld as ICI Mighty 150 w by ICI America Company, 
• V.^ana-^g^pf .a silicone polydimethyl siloxane anti- foaming 

. • ''r^Sgenftsoid as H-10 Antifoam® by The Dow Coming Company.. 
»'5&$^^ dark-brown thick syrup-liJce 



"B" includes -a viscosity V ■ 
;;^reiucV/attd 'is' .prepared by combining 1.65 g of a hydroxy- 
/prife^^tlvlcelluloTO having a hydroxypropoxyl molar 
10 s^stitution from about 0.1 to about 0.35, and a methoxyl 
• , ■ degi:TO : .;pf substitution from about 1.1 to about 2, and a 
. centipoises measured at 20 °C as 

: , . a ,2 . pe&cent solution sold as Metbocel . K4MS by The Dow 

of distilled water, 219.5 g of 



i5, : : a|^ formaldehyde condensate sold 

* • ^^asSS^g^ty 'ISO? ''by ICI America Company, and 5 g of a 

si^ibone .pply-dimethylsiloxane antifoaming agent sold 
is*H^10{An by The Dow Corning Company, and 15.4 g 

of isoprgpyl alcohol. The liquid admixture is notice- 
" ! 20 'liquid admixture f, A u . 

:-"'-V : ^l ; S^'^4:A concrete 'mixture. Sample 2, is prepared by 



W, ..•.■.«,VV-v't. 
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The concrete mixture is subjected to a slump 
•;:'v- : '|^€est, according to ASTM C-143, and its slump is measured 
:',^1^5»t .-ten-minute intervals over a ninety-minute time 
.' : ;'i^pe'riod. The results are compiled and provided in 
"^j^blle II under column Sample 2. 



• -.Vv^S-^rTab'le II under co 



A second concrete mixture. Sample 3, is 



prepared as atooye and 403.7 g of liquid admixture "B" 
.:£<fej\ is" .added in the same manner as in Sample 2. The concrete 
•^^■"Afljcture is subjected to the slump test. The results 



id^t'aifce provided in Table II under column Sample 3 



A concrete mixture is prepared by mixing 



•^''-^Ip^^ether in a -substantially dry state about 11 kg of • 
•••■•'-S Portland Type I cement, about 23 kg of sand acceptable 
1 ** •• lS'^iwider ASTM C-33," and about 23 kg of gravel, comprising 
' ^Ifep^rticles -greater than three-eigths inch (0.9 cm) in 
;;yr2-;:aiameter. To this substantially homogeneous and dry 
"•i '.."f^&xture is added . about 98 g of a liquid water-reducing 
"V5.'^S8ft^fBBfe -known- ai|^'l..'Mighty 150®., available from ICI 



; r^dtj^^rica Company ; K about 4.25 g of an air-entraining 
^ygent' sold as Grace Air Entraining Agent by the 

• •iul'i^P^^?--' j^ ra 9«...P??W?«py<!/^ ad . about .4. 5 kg of water. The 
• .. •' '''ii.** «Mt' »tvH i an .effective concrete . mix- . 

subjected to a slump 
slump is measured 
-minute period. 

'.' '^m&PSSSm 'results 'are^ompiied and provided in -Table II 
co-lumn^bmpa-Katai-verdB 
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Table II 
Slump 



•• • (With&iquid 

:B ^(Minutes) " Inches feml 

-;'..f-"V^fv;.10 



■ . 4 ■"{:'■■ 30 
. -•■.-. : - , ^r:-;-.s--ir:- • 



Inches (cm) 
7.5; (I9;i) 

7.7 (19.6) 



. Sample 3 
(With Liquid 
Admixture B) 
Inches (cm) 



.7.7.; (19.6) 



7.7 r (19.6) 
7.7 (1.9.6) 

8.6: (20.3) 

• .-•.'-/.•.?:s: , v:t,"-v 




6.5 
7.2 
7.5 
7.5 
8.0 
8.5 
8.0 
8.2 



(16.5) 

(18.3) 

(19.1) 

(19.1) 

(20.3) 

(21.6) 

(20.3). 

(20.8) 



8.0 (2023) 



^/y^^^^^^^^P^^^^ ^invention . 




Comparative. B 

Inches (cm) . 

•• >>.-.: 

(18.3) 



7.2 
6.0 
4.2 
2.7 
.2.5 
1.7 
1.5 
O.S 
0.5 



(15.2) 
(10.7.) 
(6.8) 
(6.4) 
(4.3) 
(3.8) 
(1.3) 
(1.3) 
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vtStt.'f 



tieir^effective fluidity better after twenty minutes, 
th^| : a}k;oncrete mixturo which is not prepared by adding 
the -admixture of this invention. 




■.v.:'..-. - V.. .- M^-iv • •■ ; 




■^5 
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.THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS 

1. An aqueous admixture composition suit- 
able for preparing effectively fluid concrete mixtures 
said admixture composition comprising 

(a)* a water-reducing agent, ^ 
5 g$ % . . .. (b) a water-soluble polymer compo- 

sition, and 
(c) water* 

2 . ■ ■ The liquid admixture composition accord- 
ing to Claim 1/ further comprising 

.10 . : ^<d)4f an effective amount of an anti- 

-■ vv-.x "/ "-.foaming agent.*. 

j<" * • •. • * .*. ■■. ■ "*:.v 

/. 3, : ..^;,Tne liquid admixture composition accord- 

;V^\iM,«Jto Claim' iVbr^2; further comprising a .viscosity Vi:'; 
■••...i&reducing agent. '\*.y' m >K.* 
:' ^:-«tA " .- • ^V 3 ;^> : . . ... ■--^vM?':;- 

v" ; ?.<: : . ' f x-v^v^' ..' ■.>■;■ • ' . . • ••:«.>]¥, XSK 

15 \xC.. 4.' The liquid admixture composition accdrd- 

Hing. to -.Claim liAVherein said water-soluble polymerf 

is ^;^ater- soluble 'c^Liitl-ase^eiiher-r 

V";"^f^^*jiAv. 5 * /\y*;t&*ii^id. admixture composition accord- 
i n^dgpr -Claim ^3^fewherein .said vaterr^ 1 ^i™^ 
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6. The liquid admixture composition accord- 
ing to Claim 5, wherein said cellulose ether is a 
hydroxypropyl raethylcellulose, and said viscosity 
reducing agent is isopropyl alcohol. 



7. The liquid admixture composition accord- 
ing to Claim 2 or ,3, wherein said water-reducing agent 
is a sulfonated naphthalene formaldehyde condensate, 
said water-soluble polymer composition is hydroxypropyl 
methylcellulose, and said anti -foaming agent is a 
silicone polydimethyl siloxane. 

>% . 8* The liquid admixture composition accord- 
ing toiciaim 7, wherein said viscosity reducing agent 
is isopropyl alcohol. or triethanol amine. 

9. The liquid admixture composition accord- 
ing to Claim 8, wherein said water-reducing went is 
present from about 20 to about 60 weight percent/ said 
water-soluble polymer composition +j present from about 
0.1 tor about 0l7 weight percent, said anti-foaming 
agent is present from about 0.1 to about 5 weight 
percent;, .said water is present from about 40 to about . 
80 i?®^?? 1 ^ .percent, and said viscosity reducing agent is 
present Jfroin . about 1 to about 5 weight percent based oh 
'total ^weight of the admixture. } i 

/ i 10 " The liquid admixture composition accord- 

ixig VCla^m' 9. wherein said cellulose' ether is ; temporarily 
crossliniced -with, a-diaidehyde . 
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: .12. The liquid admixture composition accord- 
ing to Claim 11, further comprising an amount of a- 
hydroxide Composition sufficient to reverse the cross- 
linking of said cellulose ether. 



.: ^3y The liquid admixture composition accord- 
ing to Claim 12, wherein said hydroxide composition is 
ammonium hydroxide. 

^14- A process of providing effectively fluid 
concrete mixtur' said process comprising 

(a) providing a solids mixture of. 
./;';. . (1) a cementitious binding agent, 

v - ^* ' . and 

V'. (2) an aggregate composition; 

(h) contacting said solids mixture with 
a functionally effective amount of 
an aqueous admixture composition 
as defined in any of the preceding 
claims. ... 

•'IS: V The process according to Claim 14, 
further comprising 

(c) .contactings said solids and aqueous 
admixture wi th an additional, amount 



■*.' ?y* 



5 • 



of water Sufficient to :provide ah 
ef fectiveiy iiuid concrete mixture. 

•: ; y£wW :i V* In " a Process -of preparing a concrete 
mixture -hy^praviding a solidsT^ijctuire having major 



V7 amounts ofja^oarse aggregate ...composition and a fine 
*=.U> ;aggregate.^qnft>d§ition , and . a % . cement^ *■ * — w; 1 J -~ — 



cementitious binding agent 
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agent and w : ater, the improvement comprising incor- 
porating a ^functionally effective amount of a water- 
solubl^pplymer . composition into said solids mixture 
whereby.^ concrete mixture has "'aRex tended ; 

time of effective fluidity over a concrete mixture of 
the same composition prepared without the ihdbrporation 
of the wat^irsdluble polymer. 

17* The improved process according to Claim 
16, wherein said water-soluble polymer composition is a 
water-soluble cellulose ether. 



18. The improved process according to Claim 
17, wherein said cellulose ether is a hydroxypropyl 
methyl cellulose ether. 



15 



20 



19: . .. The improved process according to 
Claim 18/ wherein said cementitious binding agent is 
Portland cement, said fine aggregate is sand acceptable 
under ASTM : *.C^33*;- and said coarse aggregate is gravel 
having a majority of particles having a larger diameter 
than the filifer material particles. 

^SS£\.J The improved process according" to Claim 
16 or 19; wherein the water-soluble polymer composition 
is a substantially dry powder and is intimately mixed 
with the cCTtentltious binding agent, and saidjrntxroate 
mixture; is^fn ;mixed with the fine aggrega&'l&<i - 
coarse aggregate. 

• • 

according V.td-^;^ • 

-reducing agent reduces -the 

. • >^ass^ss?:-. 

preparing an effectively 

•: ' • , /<:*W'(.*v . 

least about 12 percent 



v&^^o.\fluid conc?riejt^toxture by at 



.;.\V t '- - / 
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10 



compared to„,the water required in preparing an. .equally 
effectively Vfluid concrete mixture without the /addition 
of saxd water-reducing agent. 'S.'l' 

22-.^Th€ improved process accordin^j5q^^: . 
Claim 21 wherein about 1 weight part of said Portland 
cement,, frojn'-^out 1.75 to about: 3 parts by welJflitVof 
said fine aggreigate, from ab6ut-|i;75 to about^pa^te '* 
by weight o"f;swd coarse aggregate, "from . abou€^6f 3^'to 
about 0.7 parts by weight of water, from about ^0.3 to 
about 3 percent by weight of . cementitious binding agent 
of said water^reducing agent, an£ from about O^Ol^to 
about 0 . 1 weight percent by weight of cementitious 
binding agent! of said water-soluble polymer are employed. 



23. A concrete mixture of any of the pre- 
ceding clai^Jwherein said mixture has a slump value 
closer to its^initial slump value after twenty minutes 
compared to thel f corresponding slump values of a con- 
crete mixture prepared without the incorporation ^ the 
water-soluble^ ^polymer composition, said slump values 
being measure^ Recording to ASTM C-143. V 

. . - improved . ptdcess bf Claim 21 'vhfeirein 

r^^sald water-redufcirig agent is sulfonated naphtJxdlene / 

■ jfjfU-^ : v : formaldehyde condensate - .\ r \ A A : : "* \ ' ' . >. ^ir&i*' ' 

Pf.DATED: 27 March J±S 8 6 UrV^):;V : . • ' 



15 
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llSpUSmiAN^A»ABSTRACT ' ' (M/^" 

rttimM ^ (11) lFA-55929/86 

■>:t#Mmtk « • • ■ ..... 

f'' -" ^ ' 4 ' ' M l. », ■ „ !- II II 1 II , 



'4(54)r FLUID CONCRETE MIXTURE WITH POLYMERIC OEWATERING . AND 

%$mftgi /anti-agglomeration agents ■><:,'.-': 

VtHE DON CHEMICAL rOMPAMY 

:-^$&^SS92»/86~. :?:'t$2 ) 10.4.86' " • (24) 24.4.85 

'V^ii)V>' 726S36 ' 24. 4. 85 --(33) US 

-7278S7 26.4.85 ... US 

/TT43.)", 30.10.86 



C04B 28/04 C04B 24/22 C04B 24/32 



DAVID A. '..'BELL. .-AND DALLAS G. GRENLEY 

'V' / 'i* o! :^«^vi*«' high strength concrete mixtures 
V" «; >ith .*low water*' content, but which can still be effec- 
V ^'tively applied^, cectarrn^coitipasitions can be added to 

" mlx ^ ur -^^l^ >r -: ; exam P ljB " water-reduci ng agents can 
*i^#£enable ^ncra^jaixtuires to employ less vater, while 
V;". achieving ^ initial fluidity. An example of such agents 
/. /is sulfonated naphthalene formaldehyde condensate?. 

only aid the -fluidity for a short 




.also . 

'•^extend tJie^ t^e required for the^concrete mixtures to 

fi y . ^My^ 1 ^ setting tiae'^of/the concrete, the 
^ ... strength is unaccep- 



^;^...>^?^!r ,a=Ee ^^ x ^^?^ a ^? I * : * ve performance si 

"■•iK^*"'"-'-.".'* 1 .?. • ^ ■'. '• '"•".•• 



md" 
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v':; r i"(b)V'. a water-soluble polymer comport ' ; - 

effectivelyj^£11ai<3i 
|^§apret'e mi*ti&es7.? said process comprising 





providing ar solids mixture ofvj, 
..(.1) ; a cemen^tipus binding ^gent^ T. 

... -\. and. " ;, FVifc : : . ' " 
(2 ) an aggregate composition;' v 
contacting said solids mixture with 
a functionally: effective amount of 
an aqueous admixture composition ;, 
as defined in any of the preceding 

"claims. 
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PROCESS FOR PREPARING CONCRETE MIXTURES *«*' 
AND A LIQUID ADMIXTURE THEREFOR 



This invention concerns the preparation of 
;?cH concrete mixtures. Included within this invention 

are dry blend concrete mixtures and liquid admixtures. 

Common concrete mixtures are mixtures of 
5 aggregate compositions, a cement itious binding agent 
y and water. Such mixtures are employed in construction 
.:.\ : applications requiring high strength materials/ such as 
in preparing walls, floors, ceilings, and support columns 
.; ;,v ;and beams. 

*%".'■ ■ * . . *.■**.■ 

IP " The strength of the .concrete mixture is 

;;^ela^ed to the amount of water, employed iri its preparation 
"^ISypically, stronger concrete can be provided by employing 
less water in the mixture- However, there are functional 
.limitations to .the minimum amount' of . wat^r which is ' . 
15 y. : .reguxred» Eor-exanpike^J^ezLiconc^ can become 

^tpo- stiff to be effectively employed in its intended 
-applications . 

i'vv • • . • - v.: * . 

■'••-I s - "-'.0' * -.''.V:" ..." 

. . , " 

' * . ■ • . A ■ ■ 

. : . 7 * . s > : 
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- iV .^C6/prbvide high strength 'concrete- mixtures 
i^/^hiZi with' low'&ater., content,, buti'wliich'icah still J>'e ^ef fec- 
tively;.appli d,. certain c^mpo^itoons can bevadded to 




iol;.' Rapidly ; after}that period: 'l^^er water-reducing com- 
' positions, for example the li^osulfonates, : .,and hydroxy- 
/ carboxylic acidic enable the qpncrette to employ , less 
water and achieve fluidity, ffciit such compositions also 
extend the time required for the poncrete mixtures to 
15 set. By delaying the setting time of the concrete, the 
time required to achieve performance . strength is unaccep- 
tably long. . 

• * * *'''"'■' . * 

S<ime of the teachings available with respect 
to concrete disclose pumpable compositions having a 



vS.iVSO dispersing Aageiat and a gelling agent (U.S. Patent 

i " . W-i^' v "iii'<>wr 



:. . 4,^31, 480) ^ff|ttaving cellulose ethers or polyvinyl 

..alcohol or {poiyacrylic amide (U.S. Patent 4^669,062), 
• ^^1$ .•mi'scibiiittr^ids : having , WetJiyiceiauiose' water, and a 
...V . Jj-j' chelating' metallic compound (Japanese Patent Kokax No. 
v-: ■! 1977^90528 ) Abiding sand mixtures having a rapid 

. : . >. a £ "Aarding cementV^a polymer water- ^molding agent, a. polymer 
•,>.}• ^ • water-redxici^^gent , and optional 1 '; components ( U> S . 
w :P.a.tent 4; 131^474), and addi€i^^."||i4ving gelling agents 

such as water; soluble cellulose ethers, dispersing 



: " ;"^p)>*. /agents such /as . ,n^ and ahtifoam 
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In view of the disadvantages of known methods, 
■'$it££s desirable ,to provide concrete^xtures and a, ... 
process, for preparing them whxch 1; ^^a.:low water . ... 




...» « • ; 



• •'-.feffectiyely. prepared. <2*i. • 

.v&'^l&r? ' In one/embodiment thisfiWntlon 



In oiieVeaibodikent this invention is an ainprbye- 
: '.%ent..in;a prbcess^pf ^preparing a/coftcrete mixture by:, 
•^providing a solids mixture having ^na^br amounts of a 
10 cdarse aggregate composition and a fine aggregate 

.composition, and a'-cementitious birring jagent and then 
;\\.«onl£ct4ng said, mixture with a Wat»||^educing agent and • 
Jlp^tjeae* 'the improvement comprising incorporating a ^ y 
functionally affective amount of abater-soluble polymer 
15 comp&ition into the solids. mixture thereby the resulting 
concrete mixture *as an extended time of effective 
fluidity over a concrete mixture of the same composition 
prepared without the incorporation of the water-soluble 



polymer. 't : .-.V- 

20 VrC" l' n a father embodiment this invention is an.;; 
- aqueous admixture composition suitable for preparing . 
V. 'effectively fluid :goncrete nrixtures*' "the ..admixture ; ; 
:/..cpii^osition comprising a) a water|||d^ing agent, <b) •. 
! ^acwa^er-soiuble polymer coniposition^gand ( c ) water.- ;. : - 
'y^Py-- ■ ■ ' ■■''^fMn^- : - . . ' " : '.• 

25 : V : . Furthermore/ the aqueous^admixture composx- • 
txon of this invention provides ^yskilled artisan 
witb. 'a .process for manufacturing concrete mixtures 
whlih have an extended time of effective, fluidity over : 
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aqueotiaAadfaixture compdeitibn.' . The process^comprises $v 
providi^gfS .solids .M'xttire.pbf ; *a cemeriti^o^2 bil ? dln 9 . f ,C: 



agent7^|y|f Jtne aggregatfS^and;^. coarse [aggregate,;, and . 
contao^ni^the solids Picture with a fuhctiohaily 1.J •: \ 

•••• •' • . '. • &' 




concrete 

mixtures ! and processesVf or preparing them , which have 
10 a low -watfer content, but j#^ich. can be effectively 
applied over an extended -period of time and .which 
one effectively and efficiently prepares.^Cpn- 
crete -^xtnxres prepared foa^Jhe pxpwn^^^pils 
invention v bain be employed* in 'application ^in which 
15 conventionally prepared concrete mixtures ^re employed. 
Such applications includeyVfor example,- ^e^preparation 
of hi^hV^ength wallsV^oors, ceilings^'imd .support 
columns and beams. . '^v 

!-7vv2fcfio'] cementi^ousVb^ agent employed in 

20 preparing ^the dry blend concrete mixtures of .this 
. invention /are ^hose agents , which can exhibit* binding. 

hesivA %ronftrties *trobn Contact witJtfvwater.- Sue 




" "a func^rilliy.' ef fec^v^i!»Q^tV'bf ,, the'''.c4^etotipus* 
25 binding agent: can be any^amount which ;xsj*$tff A? ient to / 
bind all fof >the .other- .component? of toe;^oncret:e mixture 
together* v?As T used hereiri;^aiivajmo 

components .are based on Vwei'jght ..parts ot pementitious 
binding ^eht ;; > ' X/0^\ ^ . ^rij:^- 

' •■-^30% ::-,^^MSgSrfegate •■compS#t3tons- ..comprise^^Jtoajpr 



coraporientfof^ifche . concrete ^fvTypically, more^than one 
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Best Available Copy 



^^^^^ ^^^^^ .7 



7$: 



•v. 



• *■ 



type :?.<>£ aggregate material-' is employed ,in .preparing • 
concrete ^oropositio a fine 

aggrega^* s wto 

concrete;; and impart^ some element of strength. Such 
f ine^gg^egates ;can;; ; be^Oi^ *d ; of . f i^e^particles . v. . 
Thesd^articies impart ; volume by resii^iig?between the 



fine aggregate as. sandiiWhich is acceptable sunder ASTM 
10 C-33; A major amount .of fine aggregate is employed in 
the concrete mixture * A major amount as an amount 
which is greater than the amount of cementitious binding 



agent; Such amount can .vary ..and typiq^ly (ranges from 



* about .1.75 to about 3 parts .preferably about 2 parts 

:.: 15 based on weight of cementitious binding agent, although 
: any amount which can provide the desired volume and can 

be bound by. the amount pf binding -agent- is sufficient. 

. : > : A . second aggregate composition can be included 

to i^ art the desired physical properties, such as 
20 stxeni§j^^ "physical appeWr and 
the like, to the concre^ composition 
is coihprised of a major^mou»t of particles which are 
' m ^J m , \ l^^^itj^^^tho . ^partici'fBsf comprising "thfe ;: f ine ' 'aggregate . . 

. Such? jiartiples can bife ?aroi(t^ifc "'garter- inch (0.6 cm) in . 
25 diameter .;bx:v .larger depending on :. the application. 



in toe f ine Aggregate /v^a^ 

AAar^ffAf^' i c "Amnl At/oH < ; ?<,vCtf /*Vi .^an amrinnf ran ivarv anH 



30 



As 

.a coarse 

aggrega^-;!^ and 
typically .ranges fr*m;^out ^ about 3, prefer- 

ably about 2 parts based v on weight of /the cementitious 
binding a^ent, although i^y amount which ^an impart the 
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- 4^^ .^ is employed in preparing 

the concrete . mixture jwhibiifidis!. suf f icient ^a;: activate 
the ainpunt'of ^binding agent .and to provide an effective 




to ^bout .5 parts based- on .weight of £he^ binding 
agent/?' although Vany amount:, which can. per form the func- 
- tiorav.^ the 
minimum : ^ouritT of water necessary to perform the func- 
10 tions. 

s The aqueous admixture composition of this 
invention is comprised of specialized components which 
perform certain functions in concrete mixtures which 
employ the aqueous -admixture. Therefore, unless other - 
.1-5 wise seated, as used herein : the functionally effective 
amounts of ; ,'thje ; components .of the aqueous ..admixture 
refer to tieir respective functions in a concrete 
mixture, Vaind not to a function in the aqueous admixture 

itself. vSftftf • . :\. ■ ' 

20 \ The ^ water-reduding agents employed in pre- 

; paring the. concrete mixtures of this invention are 
, those ibivmiir ^composition^ aire known to maintain 

t±ie fluid ^properties, of/tte, concrete nuxtuf e at a lower 
' -amount 'of ?:wate^ properties of a 

concrete mixture which does ^6 1; contain such agents* 
Such agents 'aire believed to aid in dispersing the 
cementit:iou3 binding agent ■•throughout the filler and 
aggregat^^aterials . Therefore, less water is required 

.which is effectively • 
reducing "agents , . also 

e sul- - 
lfonated 



^^iv^i' fohateS'^li^ su 
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agents^are available :and ; prepared by *<fchown ; methods , 



Typical ly A water-reducing agents can - reduce the amount 
of ^watterixeguired * to provide 4 an effectively fluid 
concrete ^mixture by vat . least about 5 ..percent , pre- 
10 ferabfly at least aboiit 12 percent, and iost preferably 
at least, about 20 percent based on the amount of water 
rec^ifed^t^ degree pjE fluidity in a 

concrete mixture which does not contain the agents . 

The water-reducing agents are available. and prepared by 

• "-vMVVr" * • .-. . 

15 known^m^thods,. 



amount of jsuch water-reducing agents 
employed in the liquid admixture can vary and typically 
ranges ;/from about 20 to about 60 weight. percent, pre- 
ferablyjfrom about 35 --about 55 weight percent based 
20 on txital,; weight of aqueous .admixture, although any 
functionally effective amount which can prpvide the 
effect^^degree Vdf^luidi ? ty_to concrete ^mixtures 
corit^iniife^^^ . 

^Cf^A.mihor amount i<of ..:the water- reducing agent is 

' iv- A^^v.^j'.;:*. . . • . ft/.^itty.. .■ . - *v*f*#Ja; . . . • 
25 employed^; lib - the dry blend concrete mixtures . A minor 

amount ^i&;^ah amount substantially less than the amount 

- • ■ • . ' • ^:v^i^t^:v^'. , : *;>' v-- ' 

of cementitious binding; agent employed. -;. Such an amount 
^*;u^.?r; . • • c . -f..*™.- 

. can varyv^iuid typically ''ranges from about ^0. 3 to about 

' . .7 .;■ 

3 per cent ^preferably about 1 percent based on weight 




33,297A-F -7- 




Best Available Copy 




10 



* C #• ' 
»•*.• 

* • 

* • • 



• • 



extended^time peribff^Mllb.^is also observed that although 
tfte>:.effective fluidity, is extended, such polymers do . 
no%;deta:act, from thej set- time , nor the; effective strength 
•^ f #||^? n ^ ^ c :;-S^^C s .^ h . ^P^^Wtures , 
exhibit compar able compressive strengths to concrete 

prepared, without* water- reducers -and/or polymers. 



mi-.: 



15 



20 



25 



s^LF "..*..'..• * -\- • • • • •'**'.■ 

.• ^^#v#j: ! '<-- 7 ':'•>« % ■ . . . .. ; ■• •> 

^&U^:3S*a^iieB/- p£-^u<fli polymers acre .tbe water-^ol- 

uble 'cellulose ethers^i^ ox synthe- 

tic|;gums r the alginate's polyvinyl alcohol, polyvinyl 

- '^fjftHf.'' * * • ' •' .••*.^::-l s /*-rir»r::A . " . — 

acetate^-the polyacryla^ides , and others: Preferably, 

a water-soluble cellulose -ether is employed. Most 

. *v ' m *ty*$ : '-'**i± , " • ^WSJ^r'*****' -Tor.? * . 

preferably, a hydrpxroz;opyl methyl cellulose is employed. 
Such polymer^; are ^prepfed, by known methods.. For 



^ample>^ by 
reactiKgfalJwl^ 



fbr^xample, . 4J.S . Patent^ ;;47 7, 657;; 

-SWi- ;A functiohallysfeffective amount; of the water- 
~ —~>. a ^..^ - ^ sufficient 
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reversed 
such 

^.^;^vtrace^4itoro hydroXidevfts sufficient '.to reverse 

~ . the. crossl.ixuu.ng effect J H'Suitable cros slinking methods 

Patents 3,489,719; . 



10 are .disclose^ in, for example, U.S . Pat* 

:VV 4 r 321 : ^67|^;l4i 373, 959/^fV'^ "\" * ■ " 



. '\;4:^An;i;mQuht;.of water-ris employed in . the liquid 
admixture : embodiment of this invention to provide an 
effecrt^vejii^ixi mixture Of the .functional components. 
15 -PreferabTz^fsuch amount is ^sufficient to form a solu- 



... ^KlffiSQ'J . ........ 

tion .with the water-soluble polymer composition to 
facilitate ^mixing with the pthear components of the 
. aqueous admixture; The amount can vary, and typically 
ranges from about 40 to about 80 ^weight percent of the 
20 . .total weight£0f .the admixture although any amount 
* r,- isuf f xcient dto Aorovide an. 'effective liouid mi) 



the 



25fS ^: ^^^^ added to the aqueous 

..-/>.■ •*:.:; ..^iv&^V;-. >••.■■•'. ' x:*^^\vsspt.; - - :■ • ' . 

■y.'.-v -admixture to^perform other ^desirable functions. For 
• . 4 . *i^v^^^ ; ;' .■ ■■ . ••■ 

;.:^, v . , example, -during i agitation to prepare the concrete 

«./ . ■ : mixture , ■ ran Afe a r t vi* degre e "p;£ .'; f q am i ng c an occur . 




fageht to . the aqueous 
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■^-"^"|^^^*i^^**^ u ^ t ^^^ /Jf^9^^ - ■'<>Mlin9 , agents are those polymer 
/;vcon^k>sitions idiownitb^inhibit the formation of bubbles 

by xeducing its "surface 




* 4 * « 

» • ■ ■ 

« c i 



■ ** » * * 

r - * 



. _^lly:.ranges^froip;^out 0.1 to about 5 wexght 

.percent, preferably fro* about 0,1 to about 4 weight 

>$<i*:K.ite&'- K - " ■ . .. 

-UA.p^cimt; ! :.p.f the -.totals/eight of the aqueous mixture, 

: 10 -v^^^'any functionally effective' amount sufficient 

; to inhibit the amount of bubbles which can form during 

agitation of the concrete mixture can be employed. 

V Such? agents are readily commercially available. 

< ^<ir*$i$c/ h\- ' \ . . ••: - >p . • 

^ : ^^^^^:^n'*view of the fact -that the water-soluble 
15 polymer /compositions , especially the cellulose ethers 
f^can^'jtticken aqueoUs solutions, it is desirable tha.t a 
^funcf^onally effective, amount of a viscosity reducing 
agent Be. employed in the aqueous admixture. Suitable 
. ageh^^rtfure those liquids which are known to be sub- 
^O^r^ffft^timiy^miscible With water. It is also advan- 

tagebus that such liguids have minimal reactivity with 
1 the; other components .of the admixture and concrete. 

alcohols and alcohol 




sthanol, isopropyl 
>^$$$. " :r 25 :^aicic^ propylene .glycol . A 




workable liquid. Such amount can vary and typically 
30 rangeii;|fr6m about 1 to about 5 weight percent, pre- 
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'V'^^^Diie aqueous admixture of this . invention can 
be^p^^^n'any ^aimer>\as.. long as vpon addition to 
a ;conc^^ the components can be substantially 

iii^fot^yi^spersed throughout . The. admixture can be 
in ; a^^ct^ijd ..fornu Fbr^example r the components of the 
admixture^an" form a true solution in which the indi- 
viduai%rdn^bnents of- ttii tadmlxture are ; substantially 
■ ; $r ■>: hb«o^€^J^J^8s3^ .<U,spersed.^t^oughout the iiquid phase. 

Colloidal f ^Sd mxcellar Solutions are also suitable. 
10 The admixture can likewise be a mixture of two or more 
miscible liquids. Two or more immiscible phases are 
suitable ^as/long as the phases are substantially stable 
for ^e^eribd of time required for the addition to and 
dispers^ the concrete mixture. Aqueous 

15 dispersions and emulsions are also suitable. 



> ■•-^'fe-As . .used herein, the expressions "effective 
fluidityV^yeffectively fluid" , and "effectively applied" 
refer ^ '^e fluid-like properties exhibited by the 
concrete:;mixture during preparation and application. 
20 An effe'c^iygly fluid concrete mixture, for example, is 
a concre^fmixture which .can be readily agitated to 
suf fici^tly wet all of the /components of the mixture, 
and :yWcfi^!bah be readily. ;.Vork^b^e to be effectively 




% tially '.adhere to the desired surface or structure 

; . Such properties can be measured, for example, by the 
/ : ' : . sluitp tieS^^ : iis defined . In^such .a test., 

a concrete/ipixture is prepared and placed in the fru- 
30 stum of s a'cone. After a period of time, the cone is 
removed;>jiandVthe . distance ihat the concrete mixture 
^:^>;-. drops is ^measured. The test is repeated at regular 

' 
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interval slvl'A-i fluid concrete mixture drops after longer 
periods a 'diistance close to ; the distance it dropped in 
r...v.. : ,the initiai^est._. When .preparing a concrete mixture by 

the process*^^ "'"tliis invent idjn;^and comparing its slump 
5 . test results against a concrete mixture of the same 
: ; compos itipn^but :Vi ttiout; *t*e/incbrporation of the 
water-sol^bleVpolymer composition! the concrete mixture 
of this invention retains ;its; slump over time better. 
.That is/*-?coifiteSted with the iambunt of initial slump, the 
10 concrete mixtures of this invention can slump closer to 
the initial -slump amount than do . other concrete mixtures 
Therefore/:, the. concrete mixtures of this invention have 
an extended vtime of effective fluidity. For example, 
the improved ^cpnferete mixtures can slump closer to 
15 their initial!; slump compared with other concrete mix- 
tures after -2 O minutes 7 preferably after .30 minutes, 
more preferably after 40 minutes, and most preferably 
after 60 minutes .when tested according to ASTM C-143. 

, ••• f ^t'^v *.i • ' .:• . *v. 

^TO : -^rictice the improved process of this 
20 invent i on i /tix^ amounts of the cementitious binding 

agent, the .filler material , and the coarse aggregate 
. . ..material, are'icombined to provide a solids, and pre- 
ferably a^stibstantia^ dry^sblids, mixture. . By "sub- 
., stantiallV^ except for the 

2S *^ -moisture 4«socx£ted with. tHe\5fcotopbh^nts .under cbndi- 
• ; tiorts of .ordinary, stprage and Application, is added 
^durxng the mixing of these components, The water* 
vsoluble polymer;; composition "can^be incorporated into 
the solids Jmi^ture in. any manner which can subs tan- 

30 tially uniformly disperse the water-soluble polymer 

: :vl4V<&K£f ••. " -.V* s * ■ ' 

throughout the solids mixture. .. .Preferably, the water- 

... - >„.:-:'. .-^i>.>V>? • 

i - - - - - - - subs tantially. dry 
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the cemen- 
then be com- 



...with the solids-polymer 
reducing agent is in a 
gft '*.'•»»' liquid>l^^litherefore. .the water-reducing agent and 
»^fiater#j^P^ si^lta|e^sly/-as a. liquid mixture, 
IS&'V 'or in;%e^e0e' with either'; the water or the water- . 

10 -reducinJJ^gent added first. Preferably, the water- 
i-'->; . -reducin||^|ent : . and water, are added simultaneously, 
l$y. \: altJi6^n*^^^ : ng'' -the ; water, first, roll owed by .the 
; addiljo^f^a^-reducing $ agent is also acceptable. 

; The ! 'cl^l^^stare ,! mixed unti'i « concrete mixture 
* " ..IS havihg.i^e^esired effective fluidity is provided . The 
concretselmixture can then be employed in its intended 
application^; v.- ■ 

•v. :i^rhefaiueous. admixture of this invention is 
^. — \ - usefura^pfeparing concrete mixtures with an extended 
"v|i'2^ ".'. time-rdt^^c^y^fiuidL^-. such concrete mixtures can 
' K.- - : be .prep^^^y^w^entibttai methods -with the aqueous 
./®Vir&admix^^ .the amounts of 

'^^^•^LS'^S^ki n& narAakti%fctiue' aggregate, and coarse 

provide a solids mixture. 

The' 
Condi - 

•.'1. tion*s^#||f^ amount of the 

ao^ebus>Va<^i^ture and, optionally, an additional amount 
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>: dispersed throughput ^tpie solids mixture. The aqueous 
^\'3^^^^^^^ e 'and *ainouijt^of mix water" can be added simul- 

— ■»„ ** 4 either the admixture or 



•v't^ebusly, or sequentially with eit 

• " within , 



the simultaneous 



. ..'5;-£^ of addition wherein 

• ^sbqie^of./the functional components; e.g., the water- 
. • • . polymer, or antx-foaramg 

: \rtS^ge»tta i itt , j added Individually or separately to the mix. 
\;>Xwater* v Also, in the simultaneous addition embodiment, 
10 : /the amount of mix water can comprise the aqueous admix- 
.;;.^tiure of the invention. Preferably, the functional 
/: ^fyC^^ watgr-reducing agent, water-soluble 

♦T ' • r :t^p^^^mer and" opt^onal^". soinponentis , aire' combined initially 

^"t^lile "*«iMGpi%^vuB admixture, and then the prepared 
15 aqueous admixture is added to the mix water. This 
.•^ mettipd/of addition can substantially simultaneously 

' .^. ^ of the functional components of the 

.aii^xture uniformly throughout the concrete mixture, 
'";3f^ admixture added to the con- 

• *^~ r,: -~-*-^ii:d typically ranges from about 
preferably from about 0.03 to 
% ; ^iSB^^^&J^^ar^' m p&'' t pBXZ of. cementitious binding 



► » 

• 4 



• « • • 



•«>♦/ 
» ♦ 



» » • 




mixture 
an ti foaming agents, such as 

can be added Ao....inhibiJt— the 
during agitation of the concrete 
? 30u.v£oaxBUQ^^ their method of 

^fc^m^nKnil :4n v oun^&^ll known . to - those skilled in 
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; The following examples are intended to illus- 
• ' -trate only, and hot ?limit the scope of the invention. 




-mixture is prepared as follows: A 

S. hsi&s^ntialiy /di^intimate mixture of about 11 kilo- 

• "■ -'way*?;- -.rftv - •'' ^ •*«' *•••• ■ • • • 

> r grtos. portland . Type a ^cement and about 1.63 grams of a 

: ..*:V^ h y|^ 03 W^ppyl me^ylcellulose having a hydroxypropoxyl 

.■molar substitution Vfyom about 0.1 to about 0.35, and a 

methoxyl degree of : substitution from about 1.1 to about 

10; 2, . and a.. viscosity. of about 4000 centipoises measured . 

K \-£i]2j5*C J as a .2 percent solution is provided. This 

mixture ,.is intimately mixed in the substantially dry 

form;.wath about 23 rkg of sand acceptable under ASTM * 

C«-33^ and about 23:%kg of gravel comprising a major 

15 amount ;bf particles ^greater than about thcee-ei.ghths 

inch: (0.9 cm) in ^diameter . About 3. .5 g of an.air- 

, -entraining agent?.; sold as Grace AEA by the W.R. Grace 

. .f'pQ^S&i^^dded to /provide an air content of 5.5 percent 

inHtheffinal concrete ^mixture . To: this substantially 

.20 homogeneous substantially dry mixture is added about 

219/^6 f£a condensed' sulfonated naphthalene formaldehyde 

. : li.qui known as XCI Mighty 150 , 

available from ; t^e^:iCI/Meric£ fc Co., and about 4.4 kg of 




fcbiaponents are. substantially mixed 
^ _ - v dry component to provide ah 
yely fluid The concrete 
mxx^fire'^Is subjected ito : ASTM C-143 slump test, and its 
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•:v ;v ^ Comparative'- A > £■ ; 



A;;cohcrete mixture is prepared by mixing 



: \^?? e ^ h ? r in^substantially dry state about 11 kilo- 

of sand 

.■^il^/^^^s^TT- — .~v:^FJJ7~ r -^~" - ^vmw of gravel 

• greater than three-eighths inch 

• ? ^f^^l^P^>' i^i^ter • . About 10 g of an air-entraining 



Grace Co. , is 



- ^? nt ' sold ;as\ Grace AEA . by the W.R. 
, o^^|;^dded to proyxde an axr content of . about S percent in 

To this substantially 



iO^^e . final concrete . mixture . 



V>£ $?*iogeneous and dry mixture is added about 219 g of 
% : ^M^ deased • s^'onated naphthalene formaldehyde liquid 



.^^^^*tf r-reducin^agent known as ICI Mighty 150* available 



Jv^^^g^^^w ICI^ABftrica, Co.., and about 4.4 kg of water. 
I. ^.^ife? i ''<xwv?nent&' <are nixed to provide an effectively 
J .'V : ST flKiH 1 ? concrete mixture, and the mixture is subjected to 

... ' ^ 5 i^^ : > : ^^^^^ 1 ^? ! ^ > : "^^^^ f-:; r ^5 r10c>:l:^<ii - x^ 9 , to ASTM C-143. Its slump is 
\ : ^;tc&v:minute intervals over a ninety minute 

•.:;vr:.-^S^aE^*?*» The /results are compiled and provided in Table 

^^•w^' col ^5?p | ^ a ' r ative a . 
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TABLE I 




Comparative A 
.Inches (cm) 



(17.0) 
(15.2) 
(14. 'J) 
(12.7) 
(10.7) 
(8.9) 
(8.9) 



7.2 
6.0 
4.2 
2.7 
2.5 
1.7 
1.5 
0.5 
0.5 



(18.3) 
(15.2) 
(10-7) 
(6.8) 
(6.4) 
(4.3) 
(3.8) 
(1.3) 
(1.3) 



= . '» n W*„'.'-V. : .V ■• 
/.*Not.an exanpl'e of the invention 



t • 



15. 



95 v 

•t 



The data "in Table I illustrate that the 



'^.^nc^e^.-mxxt^e prepared ac< 
• .:^..\^^^S5^ie.^)' retains : its slump 

^^^^^^^^^ v ^ " 




according to this invention 
after twenty minutes, 
(Comparative A ) of the 
do not incorporate the . 
composition. ( hydroxypropyl methyl- 



■ifv.^«ejWB^Swl<>**)" in' its'" preparation . 



prepared by combining 
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; ^^4^$^Mlene - f ormalde 



formaldehyde condensate water-reducir.g 



/;f.fageM^iBold : as ICI Mighty 15(T by ICI America Company, 
• >i?iand;^«g^of ,a silicone polydimethyl siloxane anti-foaming 
Agents sold as H-10 Antifoam by The Dow Coming Company.. 

dark-brown thick syrup-like 



Liquid admixture "B" includes a viscosity t 

.* v^jucer tand is prepared by combining 1.65 g of a hydroxy- 

propyl^: methyl cellulose having a hydroxypropoxyl molar 

10 substitution from about 0.1 to about 0.35, and a methoxyl 
■ v • *hA _ 
degree. of substitution from about 1.1 to about 2, and a 

rfHffi Vv'-' 

:. v - ^Viscoisity : of about '-4000 centipoises measured at 2O 0 C as 
V *. a ;2 . percent solution sold as Metbocel K4MS by The Dow 
• ^:^'^^^ ; 'Coppany ,^ : 163' g of distilled water, 219.5 g of 



15 



a i sulfonated naphthalene formaldehyde condensate sold 



20 



:' - • ■ -T. 



a^-iij^j^lighity 150" by ICI America Company, and 5 g of a 
silicone .poly-dime thylsiloxane anti foaming agent sold 

. '/i> f< -TV-- v ' ** * "'■<• * • 

as ;H^lpJ^tif oam by The Dow Corning Company, and- 15.4 g 
of isopropyl alcohol. The liquid admixture is notice- 
abiyj^less viscous than liquid admixture "A". , 

•V \'^.^^'^'vA concrete 'mixture, Sample 2, is prepared by 
: ;mixing ^together , v in.: the - cubs tantially :-dry ptate about 

^fimjmmm^^ ^^*F.<.*w* ./_.<_: 

23 kg of sand 
jk^'pf gravel . 

-eighths 
liquid . 

/vi a^^^e A ,r Is^adSel 'about ili^qjpf mix water, ; ' : 

is stirred* into- t^er-sufcstan* 
of cement; sand, and gravel 

...... ........ ,.^^.9^&^Vr^:^^:-,.--: , ; r v^.-. - ' 
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The concrete mixture is subjected to a slump 
: - ^7'test according to ASTM C-143, and its slump is measured 
•y :'-^^iat ten-minute intervals over a ninety -minute time 
' -period. The results are compiled and provided in 

•• ■iV^SrMTable II under column Sample 2. 



' • v A, second concrete mixture, Sample 3, is 



^'prepared as above and 403.7 g of liquid admixture "B 1 



.^>/ is added in the same manner as in Sample 2. The concrete 
.mixture is subjected to the slump test. The results 

10 f^y. are provided in Table II under columh Sample 3. 

* ••' v ■*■•.. 

■ • ■* " r lis" 

. Comparitive B • 

^ c A concrete mixture is prepared by mixing 

together in a substantially dry state about 11 kg of 



• >v portland Type I cement, about 23 kg of sand acceptable 

mm * . 15 under ASTM C-33/ and about 23 kg of gravel comprising 

■ * • • • . • 

" ^/.u^particles greater than three-eigths inch (0.9 cm) in 
; vfTA;:^iaiaeter . To this substantially homogeneous and dry 
.'.**. .- r if1%$W** ure is added. about 98 g of a liquid water-reducing 
." "V^§^^fe^;kncnfri- as=^?i'.. Mighty 150®., .available from ICI 
/^"J*V-?i5S8|6IBrifea Company/ 5 . about 4.25 g of an air-entraining 

; : >. K^Sageht sold as Grace Air Entraining Agent by the 

• J - : : •■ * - .... , . ' . 

- : AB^^Wv: vR- Qrace Company, and about 4.5 kg of water. The 
. ■ . ^^^SsgK^AW-V*' • ' •'• ' * " ■ - • 

/^/Cl^Tqqa^ohents. ' are'&ixed until % an ^effective concrete . mix- 

S^-^^pfflBSpiu^-.'-is provided.-^ The mixture is subjected to a slump 

JES^^test according to ; ASTM C-143 and its slump is measured 

^'intervals over a ninety-minute period.'- 




IK 
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Table II 
Slump 

. Sample 3 



20 



10 



40 



>^g;so' 



^ ^Sample -2 

(Wit$|5iquid (With Liquid 
Admixture A) Admixture, B) 
Inches (cm) 

6.5 (16.5) 

7.2 (18.3) 

7.5 (19.1) 

7.5 (19.1) 



Inches (cm) 
7.s; (I9:i) 



.60 



: : ■■mm-- 



7.7 (19.6) 
>. 7./- (19.6) 
7.7 : (19.6) 
7.7 (19.6) 



8.0., (20.3) 



Comparative B 
Inches (cm) . 

7.2 (18.3) 

6.0 (15.2) 

4.2 (10.7) 

2.7 (6.8) 



8.0 



8.5 



(20.3) 
(21.6) 
(20-3) 
(20.8) 

> . 

(2023) 



2.5 



1.7 



(6.4) 
(4.3) 
(3.8) 

(13) 
(1.3) 




MM. 
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;'thei^ better after twenty minutes, 

'th^^r^oncrete mixture which is not prepared by adding 



tfie '-admixture of this' invention. 



v.- 



.IT? 



n 




• 1 * * v 




• i. r y y « 





1 •'V , ^v\:..^ ; ;-.J'-% . . 
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:.;^' 



1. An aqueous admixture composition suit- 
able for preparing effectively fluid concrete mixtures, 
said admixture composition comprising 

(a)* a water-reducing agent, : ^ 
5 &f . .. (b) a water-soluble polymer compo- 

sition, and 
(c) water. 

2. . The liquid admixture composition accord- 
ing to Claim 1/ further comprising 

.10 ; : ^Cd);4?. an effective . amount of an anti- 

■.•••-»' -X " /" -.foaming agent.-. 

'>.... 3,, . ^; t T^e liquid admixture composition accord- 

: : ':*.}:.ing t iM Claim" further comprising a viscosity Vl:./ 



••.. i&re<iucing agent .r.V'^> ' 



15 C . . 4 . v The 1 iquid admixture compos i tion " icctftd- 

•^"ing ; to Claim I; wherein said water-soluble polymer 7 v>. 
* — is .^/^water -soluble celtul ose^eJfcher_; ' " 
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6. The liquid admixture composition accord- 
ing to Claim 5, wherein said cellulose ether is a 
hydroxypropyl raethylcellulose, and said viscosity 
reducing agent is isopropyl alcohol. 

■""•.'X.-' 7 ' viie ii^wid admixture composition accord- 
ing to Claim 2 or ,3, wherein said watsr-reducing agent 
is a sulfonated naphthalene formaldehyde condensate, 
said water-soluble polymer composition is hydroxypropyl 
methylcellulose, and said anti-foaming agent is a 
silicone polydimethyl siloxane. 

>f 8- The liquid admixture composition accord- 
ing to: Claim 7, wherein said viscosity reducing agent 
is isopropyl alcohol. or triethanol amine. 

9. The liquid admixture composition accord- 
ing to Claim 8, wherein said water-reducing -*/ent is 
present from about 20 to about 60 weight percent/ said 
water-soluble polymer composition ~j present from about 
0.1 to; about 0i7 weight percent, said anti-foaming 
agent Is present from about 0.1 to about 5 weight 
percent;, isaid water is present from about 40 to about . 
80 .'£?£J?P t ' P erce nt, and said viscosity, reducing agent is 
present .froin . about T to about 5 weight percent based oh 
total ^weight of the admixture. v :. 



r . 10. The liquid admixture composition accord- 
ing Cla^Lte 9, wherein said cellulose ether is .temporarily 
crbssllnJced -with, a^d-^d^yde. 




ing^td* 
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...12. The liquid admixture composition accord- 
ing to Claim 11, further comprising an amount of a- 
hydroxide Composition sufficient to reverse the cross- 
blinking of said cellulose ether. 



The liquid admixture composition accord- 
ing to Claim 12, wherein said hydroxide composition is 
ammonium hydroxide. 



\14. A process of providing effectively fluid 
concrete mixtur' said process comprising 

(a) providing a solids mixture of. 

(1) a cementitious binding agent, 
and 

(2) an aggregate composition; 

(b) contacting said solids mixture with 
a .functionally effective amount of 
an aqueous admixture composition 
as defined in. any of the preceding 
claims. ... 



15. % The process according to Claim 14, 
further comprising 



#7 • . 



(c) contacting said solids and aqueous 
admixture , with an additional, amount 
. °f water .'sufficient to provide an 
effectively rfluid concrete mixture. 

5. ^.;/*3fflL6:iV.Tin-a process -of preparing a concrete 

fixture. ±LY^profcxding a solids" mixture having major 
.v-v. ..amounts ox-^a jcparse aggregate Lcomciosition and a fine 




2»> ■" • 
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agent and water, the improvement comprising incor- 
porating a .functionally effective amount of a water- 
soluble|$piymer v composition into said solids mixture 
whereby>|fefeejresuiting concrete mixture has anjejctended 
time of effective fluidity over a concrete mixture of 
the same .composition prepared without the incorporation 
of the water-soluble polymer. .T't--.V 



10 



17.. The improved process according to Claim 
16, wherein said water-soluble polymer composition is a 
water-soluble cellulose ether. 



yj 18. The improved process according to Claim 
17, wherein said cellulose ether is a hydroxypropyl 
methyl cellulose ether. 



15 



2 b 



'25.;. 



. 19: . The improved process according to 
Claim 18, wherein said cementitious binding agent is 
Portland cement, said fine aggregate is sand acceptable 
under ASTM : \C£33 7 and said coarse aggregate is gravel 
having a majority of particles having a larger diameter 
than the filler material particles. 



•;ii^i?^v. The im P rovea process according" to Claim 
16 or 19; wt^rein the water-soluble polymer "composition 
is a s^stant^ally dry powder and is intimat^l^ mixed 
with tAe<c6^tdtibus .binding agent, and sai^lntiroate 
mixture isj^en ;mixed with the fine aggregate and 
coarse aggSagate # 
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compared to..;.the" water required in preparing an'^qualiy 
ir:" -2'v!v ? f ^ ecti yely^uid concrete mixture without the^a^dition 
. of sa id water-reducing agent. 

• j .^>>- '• - ; 



?2^£The improved process accordingn^^^ 



■*&*ir** im 21 v ^^in; ; about 1 weight part' of said^portlfimd 
: '3^-*?*™ ent: '' ^^-^PV 1 ^ to aboufe:3 parts by weJg&S': of ' 

^^P^v^ aid fine /a^greigate, from aboixt^l^Ts' to about |3^p«?ts 
y~\$T''t>y weight P^said coarse aggr^a^e, from abou^qf^to 

about 0.7 parts by weight of water, from about ^0.3 to 
,10 about 3 percent by weight of . cementitious binding agent 

of said waterrreducing agent, and from about p^Ql^to 

about 0.1 weight percent by weight of cementx€ious :;; 

binding agent: of said water-soluble polymer are employed 



15 



20 



23. A concrete mixture of any of the pre- 
ceding claia^whejrein said mixture has a slump value 
closer to its^initial slump value after twenty minutes 
compared to the f corresponding! slump values of a con- 
crete mixture prepared without tjie incorporation.^ the 
rwater-solublejpolymer composition, said slump values 
r being measured '.[ according to ASTM C-143. 



■24r0^^et • improved . piodce^s /of Claim 21 *^tein 




: ^ r ' PHILLIPS OX^NDE VAND FITZPATRICK v. • • 
.' ;*;<>. Attorneys for .'Vv ■. 

' vTHE /DOW CHEMlCAli^CbMPANY . . !/ ' 
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